Physiological and morphological characterization of GABAergic neurons in the medial amygdala.
GABAergic neurons in the medial amygdala (MeA) have been indicated in information processing in reproductive behavior and fear/anxiety. However, basic knowledge of their physiological and morphological properties is still very limited, probably due to the technical challenge to selectively record the GABAergic neurons. In this study, I characterized properties of the MeA GABAergic neurons by performing whole-cell patch clamp recordings from brain slices of adult knock-in mice selectively expressing green fluorescence protein (GFP) in GABAergic neurons. The majority (73%) of GABAergic neurons exhibiting low threshold calcium spike were classified as type I neurons, with morphological properties of being bitufted or stellate, and dendrites either aspiny or covered by various shapes of spines. Axonal collaterals of some neurons were observed near somata as well as in other amygdaloid nuclei. Neurons incapable of generate low threshold calcium spikes were divided into two types. Type II neurons (11%) exhibited hyperpolarization-activated sag and higher input resistance (>400 MΩ). Most Type II neurons exhibited asymmetric dendritic trees extending towards the superficial layer covered with long neck dendritic spines. The axons of type II neurons formed large collaterals and projected to other amygdaloid nuclei. Type III neurons (16%) lack prominent hyperpolarization-activated sag and possessed lower input resistance (<400 MΩ). These neurons were local interneurons with smooth multipolar dendritic trees. Since both MeA and nearby amygdaloid nuclei are involved in fear/anxiety processing, two types of MeA GABAergic projection neurons and a third type of interneurons that might participate in anxiety-related behavior were revealed by my present study.